Improperly prepared fresh fruit and vegetable juices are recognized as an emerging cause of food borne illnesses. Therefore, this study was aimed at evaluating the microbiological safety of fresh fruit juices marketed in Debre-Markos town and their hygienic conditions of preparations. Thirty six fruit juices samples were collected from 6 cafés and restaurants of Debre-Markos town and analyzed for total aerobic viable bacterial count (TAVBC), total staphylococcal count (TSC), aerobic spore forming bacterial count (ASFBC), total coliform count (TCC), fecal coliform count (FCC), yeast and mould count (YMC). The spread plate method was used for the isolation of microorganisms on appropriate selective media. All isolates were characterized following standard methods. Bacterial and fungal species were isolated following standard methods. Questionnaires were distributed for 30 juice makers to obtain preliminary information on training and health education on food hygiene and safety is recommended for juice handlers to improve the quality of fresh fruit juices in the study area.
INTRODUCTION
Fruit juice is the unfermented but fermentable natural juice intended for direct consumption obtained by a mechanical process from sound, mature fruits preserved by physical and/or chemical means (Densupsoontorn et Food-borne or water borne microbial pathogens are leading causes of illnesses in developing countries, killing an estimated 1.9 million people annually at the global level. Even in developed countries, microbiological food-borne diseases affect an estimated one-third of the population each year (Andargie et al., 2008) . In Ethiopia, particularly in large urban areas, fruit juices are available in supermarkets in canned or bottled forms. In addition, fruit juice vending houses, which have been serving different types of fruit juices in fresh forms, are proliferating. However, information on the safety of the fruit juices prepared and consumed in Ethiopia is scanty in general (Tsige et al., 2008) and no published information exists on the microbiological safety of the most popular juices, i.e. avocado and mango juices, consumed in Debre-Markos town in particular. It was envisaged that the results generated in the present study would be useful for both the health of consumers and to juice manufacturers to improve microbial safety and hygiene quality. Therefore, this study was aimed at determining the microbiological safety of fruit juices consumed in cafes and restaurants of Debre-Markos town, North Western Ethiopia.
MATERIAL AND METHODS

Sample Collection and survey
Thirty-six samples of avocado and mango of locally prepared unpasteurized fruit juices were collected from six cafe or restaurant in Debre-Markos town from Feburary 2014 to May 2014. All the samples were collected on a voluntary basis from participating restaurants and cafes in sterile beakers (250 ml), aseptically labeled, and immediately transported to Debre-Markos University Laboratory in an icebox where they were processed immediately. The questionnaire was used to obtain information on the demographic characteristics of the respondents, sources of fruit, storage conditions, water source for juice preparation as well as for cleaning purpose, cleaning habit of the juice makers, the practice of washing the fruits before making juices, the practice of cleaning the juice processing equipment, whether or not the juice makers have had training in food hygiene and safety, awareness about microbial contamination and its consequences.
Sample Processing and Microbiological Analysis of Fruit Juice
Microbiological analysis was done using appropriate media designed for enumeration and identification of different microbial groups following standard procedures (Buchanan and Gibbons, 1974) . For analysis, 25 ml of fruit juice was measured using measuring cylinder and transferred to 225 ml of sterile peptone water and mixed well in an aseptic environment. The samples were homogenized and appropriate dilutions were plated in duplicates on surfaces of respective media for microbial count using the spread plate technique. Smooth (non-hairy) colonies without extension at periphery (margin) were counted as yeasts. Hairy colonies with extension at periphery were counted as molds.
Enterobacteriaceae, coliforms and fecal coliforms were counted using MPN technique. EE medium was used to count Enterobacteriaceae counted as coliforms. After enumeration, five colonies were randomly picked from countable plates of PCA, MSA, PDA, MacConkey, and EMB agar plates and further purified by repeated plating on PCA. The resulting bacterial isolates were then identified following standard microbiological procedures as described by Buchanan and Gibbons (1974) and Cheesbrough (2002) , while the fungal isolates were identified based on the taxonomic schemes and descriptions provided by Ainsworth et al. (1973) and Mislivec et al. (1992) .
Data analysis was done using the SPSS computer software version 20.0. ANOVA was used to compare mean values among sampled juices.
P-values less than 0.05 (P<0.05) were considered statistically significant.
RESULTS AND DISCUSSION
Among 30 juice makers more than half (56.7%) of the fruit juice makers who participated in this study were females and 26 (86.7%) of them were younger than 35 years of age. 73.3 % had education higher than primary education; 16.7% had primary education while only 10 % had non-formal education ( Table 1 ). The source of fruits used for the processing of juices was primarily from the open market (83.3%) while some juice makers (16.7%) got their fruits directly from producers who were their routine suppliers. Fruit juice producers made use of both ripened and over-ripened fruits but with preference to ripened fruits as this constituted 83.3% of the cases. The temporary storage sites of fruits were shelves (50%), baskets (33.3%), and refrigerators (16.7%). Moreover, none of the fruit juice makers was practicing using of antiseptics to washing fruits required in the preparation of fruit juices. All of the venders were using tap water for dilution of fruit juices and washing fruits before making juices with water only. All juice producers lacked special training in food hygiene and safety as it is indicated in this study and some (26.7%) had the awareness on the consequences of consuming contaminated foods ( Table 2 ). Key: A, B, C, D, E and F stand for the house where samples were collected. The data revealed that both fruit juice samples collected from all houses were contaminated with heavy load of total aerobic viable bacteria.
The overall mean total aerobic viable bacterial count was 2.9±0.4x10 6 cfu/ml. The mean total aerobic viable bacterial count of avocado juice (3.6±0.6x10 6 cfu/ml) was higher than that of mango juice (2.2±0.48x10 6 cfu/ml). The mean total aerobic viable bacterial counts did not show statistically significant difference between avocado and mango fruit juices (P<0.05) ( Table 3 ). Higher levels of TAVBC in fresh fruits also reflect poor agricultural practices and hygiene codes like post harvest washing with contaminated water (Stannard, 1997) . The results of the present study showed that all of the fruit juice samples showed much higher viable bacterial counts than the permitted counts. The specifications for fruit juices served in the Gulf region recommend that the maximum count permitted for total aerobic bacterial count coliforms, yeast and mould should be 5x10
count of mango juice sample of this study was lower than the finding of the author. , and 7.9x10 6 cfu/ml, respectively. The difference in colonial count between the studies may attribute to different factors such as geographical variation, pH, seasonal variation, hygiene, incubation time, sample transportation time, handling and processing, and storage.
The mean aerobic spore former bacteria counts ranges from 0.08±0.02 x10 5 cfu/ml, as in the case of avocado, to 0.13±0.04 x10 5 cfu/ml in mango juice. The overall mean total Staphylococcal count was 0.14±0.03x10 5 cfu/ml with the maximum and minimum mean counts being 0.27±0.07x10 5 cfu/ml (from avocado) and 0.004x10 5 cfu/ml (from mango), respectively. Among the type of juice, avocado was show high number of staphylococcal species. The mean yeast counts ranges from 1.1±0.2x10 6 cfu/ml, as in the case of mango juice to 1.2±0.4x10 6 cfu/ml in avocado juice (Table 3) . According to study conducted in Nigeria, the highest number of Staphylococcus species (3.5x10 4 cfu/ml) was observed in avocado juices (Bello et al., 2014) . Even though the type of juices to show high number of Staphylococcus species was similar in both study, the magnitude of Staphylococcus species was relatively less in this study (0.27±0.07x10 5 ). The mean yeast counts ranged from 1.1±0.2x10 6 cfu/ml (in mango juice) to 1.2±0.4x10 6 cfu/ml (in avocado juice). On the other hand, the overall mean total count of moulds was 0.08±0. 
CONCLUSIONS
Generally, the results in the present study clearly indicate the poor hygienic conditions of these juices and the consumers are at risk of contacting food borne infections. The fruit juices investigated in this study had higher microbial load than the specifications set for fruit juices in some parts of the world. These high counts, however, may pose hazard to the health of consumers especially if pathogenic species are present in the fruit juices to be consumed. Government Health Agencies must adopt measures to educate the vendors on food safety and hygienic practices and enforce adequate guidelines for street food vending.
